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CHAPTER I 
THE PROBLEM AND DEFINITION OF TERMS 
One of the tasks of a growing child is the establishment of 
"subjective and objective space structure" (6:7). During the first few 
years of life, it is expected in normal development that a child learns 
about "subjective space "--his body and the space it occupies. Through 
motor exploration and experimentation he develops an internal aware-
ness of laterality, " ... that he has two sides of his body, left and 
right, which are held in opposition" (6:7). The development usually 
includes a preference that is shown for the right foot over the left foot, 
the right eye over the left eye, the right hand over the left hand, or 
vice versa (12: 69) . It is generally thought that a child should be either 
right-sided or left-sided in his preference. But combinations of 
sidedness, mixed dominance, may occur within the same individual. 
From the child's development of inward laterality of self, he 
begins to consider objects in his external world, but only in relation-
ship to himself. Later, as he begins projecting outside himself through 
directionality, he develops awareness for "objective space" (6:7). He 
then projects directions of right and left, up and down, and in front and 
behind from himself to space (6:7-8). 
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I. THE PROBLEM 
Statement of the Problem 
The purpose of this study was to (1) explore the relationship 
between lateral dominance and directionality, (2) determine the rela-
tionship lateral dominance and directionality have with age and 
intelligence quotient, and (3) gather evidence on the differences 
between boys and girls in the development of lateral dominance and 
directionality. 
An attempt was made to answer several specific questions. 
They were: 
1 . What is the correlation between lateral dominance and 
knowledge of directions of kindergarten children? 
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2. What is the correlation between age and lateral dominance 
of kindergarten children? 
3. What is the correlation between age and knowledge of 
directions of kindergarten children? 
4. What is the correlation between intelligence quotient and 
lateral dominance of kindergarten children ? 
5 . What is the correlation between intelligence quotient and 
knowledge of directions of kindergarten children? 
An attempt was also made to test the following null hypotheses: 
1 . There is no significant difference between kindergarten 
boys and girls in the development of lateral dominance. 
2. There is no significant difference between kindergarten 
boys and girls in the development of knowledge of directions. 
This study was confined to laterality and directionality and 
does not refer to broader areas such as perceptual-motor development 
or dyslexia . 
Importance of the Study 
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The need for this study was indicated by: (1) conflicting 
claims about the importance of lateral dominance by such authorities 
and/or researchers as Kephart (31), Delacato (11), Douglas (12), 
Stevenson and Robinson (48), Belmont and Birch (2), Benton and 
Menefee (4), and Berquam (7); and (2) the lack of sufficient research 
involving the relationship between lateral dominance and directionality. 
Educators of young children should be aware of the relationship 
between lateral dominance and directionality and the factors that 
influence a child's development in these areas so they can assist in that 
development. Age, intelligence quotient, and sex are factors that may 
have a positive, negative, or neutral effect on lateral dominance and 
directionality. Knowing what influence each has on the developmental 
process would better prepare a teacher to meet the growing needs of 
children in this area. This information can be used to assist a child 
in progressing toward his optimum perceptual motor development more 
efficiently and effectively. 
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Limitations of the Study 
One of the limitations was the number of kindergarten pupils 
involved. It is recognized by the investigator that this small group may 
not adequately or accurately be representative of all kindergarten 
children. The sample, included in this study, was limited to forty-
four kindergarten children from Lincoln School in Ellensburg, Washing-
ton, enrolled during the 1968-69 school year. 
Another limitation might be the validity of the tests. The 
Peabody Picture Vocabulary Test and the tests on laterality and direc-
tionality were not administered to all the children by the same person. 
The district's Primary Reading Specialist administered the intelligence 
test to half the children by taking them individually from the classroom. 
The writer administered the intelligence test to the remainder of the 
children in the classroom. The test on lateral dominance and direc-
tionality were administered by the writer with the help of two additional 
certified primary teachers. 
Other limitations of the study were unmeasurable factors 
which could have affected the outcome, such as over-all health and 
emotional stability of the children. 
II. DEFINITION OF TERMS USED 
Ambilaterality is equal inefficiency of both hands representing 
no preferred laterality (24:612). 
Cerebral dominance refers to the dominance of one cerebral 
hemisphere, or one side of the brain, over the other ( 4 7: 13) . 
Directionality is the ability to project right and left, up and 
down, in front and behind from the body out into space (31 :46-48; 
13:58-59). 
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Egocentric localization is the child's location of two objects, 
each independent in relation to himself (31 :46). 
Laterality is the complete awareness by the child of the two 
sides of the body and the ability to use each separately or both sides 
together as the task demands (13:54-55; 31:42-44). 
Lateral dominance is the consistent preference for either right-
sidedness or left-sidedness. It refers to cerebral dominance (24:613; 
7:362). 
Lateral midline is an unseen, vertical plane that bisects the 
right and left side of a human body (13:54-55). 
Mixed lateral dominance is a combination of sidedness within 
any one individual (7:362). 
Objective localization is locating one object to the right of 
another without the intervening step of locating each object in relation 
to the child himself (31 :46). 
Objective space structure means the same as objective locali-
zation (31 :46). 
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Space refers to the areas in which the child exists and moves. 
It includes his immediate surroundings as well as those at a distance 
(31:91-93). 
Specific language disabilities is a term "used by the medical 
profession to describe the problem of approximately ten per cent or more 
of our children of above or better than average intelligence who have 
specific difficulty in learning how to read and spell, who may have 
difficulty with handwriting •.. " (49 :8-9). 
Subjective space structure means the same as egocentric 
localization (31 :46). 
III. ORGANIZATION OF THE REMAINDER OF THE PAPER 
The remainder of this paper is organized in the following 
manner: Chapter II is a review of pertinent literature by authorities and 
researchers in the areas of lateral dominance and directionality. 
Chapter III consists of the methods and procedures used in collecting 
and treating data. Chapter IV is a report of the findings, conclusions, 
implications, recommendations, and summary. 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
The material presented in this chapter is a brief resume of 
the current available research in the areas of laterality and direction-
ality. The chapter will cover: (1) laterality--handedness, eyedness, 
footedness, and the importance of laterality; (2) directionality--
vertical space (up and down), horizontal space (left and right), depth 
space (in front and behind), and the importance of directionality; (3) 
relationship of laterality to directionality; and (4) a summary. 
I. LATERALITY 
For a child to establish spacial awareness, he must develop 
within himself a basis for relating to space. This basis appears to be 
laterality (31 :42). The development of laterality seems to begin as a 
child relates to the force of gravity through posture and balancing 
adjustments (25 :9 2}. Laterality is learned. It is through experiencing 
movement of the two halves of the body, and differentiating between 
them, that the child realizes his body is balanced by a right and left 
side, which are divided by an unseen "lateral midline" (25: 105). 
7 
8 
After the child has internalized the different sides, he must 
keep their relationship straight. He does this by developing " ... one 
side as the leading side and consistently leading with the dominant side" 
(31 :44-45). Some researchers like Orton (38:48) and Delacato (11 :77) 
feel his preferred side is genetically determined. Others, like Car-
rothers, reported by Harris (24:615), believe his preferred side is trained 
by the treatment of parents and teachers. Still others like Gesell and 
Ames (1 :44) feel it develops from his personal experiences (1 :44). 
Kephart (31 :42-43) views the body as "anatomically and neuro-
logically designed to be an excellent right-left detector," because it is 
bilaterally symmetrical with two eyes, two ears, two arms, two legs, 
etc. He further states that: 
Neurologically, the nerve pathways innervating each of the 
sides of the body remain primarily separate. There is a minimum 
amount of crossing over to permit feedback and matching, but 
essentially there are two relatively independent systems, one 
for the left and one for the right. All the nerve systems, for 
example, innervating the left side of the body are kept distinct, 
pass up through the spinal cord, cross in the brain stem, and 
enter the right hemisphere of the cortex. This anatomical and 
neurological differentiation makes of the organism an excellent 
device for the detecting right and left. 
Handedness 
Of the three major areas of laterality--handedness, eyedness, 
and footedness--handedness is the most widely researched. "Handed-
ness refers to the consistent use of one side in performing complex 
and highly differentiated manual skills" (24:613). "In bimanual 
activities the hand which does the most delicate work or supplies the 
power is dominant while the guiding hand is subdominant" (24:613). 
Whatever the resulting handedness of an individual, Orton 
(38:48-49) and Delacato (11 :54-56) believe it is a combination of 
heredity and training. They feel that most children have an inherited 
tendency to develop a dominance of either the right or left hemisphere 
of the brain. Genetic studies show an occurrence of handedness in 
families (38:48-49). 
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The Encyclopedia of Educational Research (24:615) reports a 
study by Corrothers. The research indicated that handedness is greatly 
influenced by training. It reports a high incidence of left-handedness 
in classes where the teacher is also left-handed. 
Research by Gesell and Ames, as reported by Encyclopedia of 
Educational Research (24:613), supports the developmental process of 
handedness. They noted that the infant exhibits ambilaterality with no 
hand dominance. During the first four years of life there is a period of 
fluctuation between left-right dominance, ambilaterality, and right-left 
dominance. By age five children have usually developed a dominant 
hand. Gesell (31 :45) noticed that handedness appears to develop 
around the age of two. 
Eyedness 
The " . . . selection of one or the other eye chosen whenever 
the individual is compelled to use only one, as in looking through a 
knothole in a fence " ( 3 8: 51-5 2) , for example , is referred to as eyed-
ness. It is not as widely recognized and researched as handedness, 
but it is thought to be equally important. 
Barsch (1:263-264) reports a study by U. V. Leavell and H. 
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Beck on 11 neurologic dominance and perception in right and left visual 
fields. 11 They found that (1) "Left-handed and left-eyed subjects see 
significantly better than mixed dominance subjects in left field at 1/25 
second exposure. 11 (2) "Both left-handed left-eyed and right-handed 
right-eyed subjects see significantly better than mixed dominance 
subjects in left field at 1/50 second exposure." (3) "Subjects with 
established dominance see significantly better in right visual field 
than subjects with mixed dominance at 1/25 second exposure." (4) 
11 Established lateral dominance appears to favor efficiency in 
peripheral vision in both lateral halves of the visual field." 
Footedness 
Less important than handedness and eyedness is footedness. 
It is determined by patterns of choice in activities such as hopping 
and kicking. The dominant foot is usually on the same side as the 
dominant hand (38:55). 
Importance of Laterality 
Kephart (31:45) and Stuart (49:10) emphasize the importance of 
the development of laterality since it permits us to keep things straight 
in our environment. Mixed dominance may produce reversals of words, 
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syllables, or letters in reading, writing, or speech. The only difference 
between "b" and "d" (30:45), and "q" and "p" (49:10}, is one of later-
ality. If there is no left and right within a child, there can be no pro-
jection of left and right outside the child. If laterality is not estab-
lished in the child, then certain relationships in space are meaningless. 
The development of adequate form perception depends upon 
adequate development of laterality. It forms a coordinate for the space 
surrounding the child. The child must develop kinesthetic laterality and 
then project it outside the body in terms of directionality before it can 
be applied to form (31 :87}. 
Neurologists Bergquam (7:362} and Orton (38:48) suggest that 
lateral dominance is a result of dominance of one cerebral hemisphere 
of the brain over the other. Swanson and Benton (50:13) believe failure 
to develop this dominance may cause specific language disabilities 
such as a failure to read and spell. Orton (38:48) feels that the lack 
of cerebral dominance may cause "confusion, reversals, and mirror 
writing." In support Bergquam (7:362) writes that mixed dominance of 
the right and left hemispheres, neural confusion, causes disabilities 
in speech, writing, and reading. As a result of the lack of control of 
the dominant hemisphere of the brain, 10 to 15 percent of the children 
are handicapped in varying degrees. In some families, this mixed 
dominance seems to be inherited. 
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II. DIRECTIONALITY 
When the child has developed laterality within his body, he 
then develops a set of coordinates--vertical, horizontal, and depth 
coordinates (1:123)--to use as a reference system in transferring his 
directional relationships from his own body to the space about him. 
Through experimenting With movement he then develops an awareness 
for up space and down space, left space and right space, front space 
and back space. These directions give meaning to space (31 :45). 
Child development experts, such as Piaget (2:361-366), 
Barsch (1 :123), and Kephart (31 :46), agree that " ... spacial relation-
ships and spacial directions develop first in relation to a midline within 
the child himself and only later are objective relations developed 
between objects" (31 :46). As a child develops, he first locates two 
objects in relation to himself through "egocentric localization" or the 
development of "subjective space" (31 :46). Later he is able to locate 
objects to the right or left of another without using himself as a point 
of reference. This is called "objective localization" or the development 
of "objective space" (31 :46). 
Much information about space comes through the eyes. To 
receive visual information about directional concepts that previously 
were received through kinesthetic activities, a series of clues and 
matches by controlling the eyes must be developed. The child realizes 
that an object lies in the same direction that his eyes are pointed when 
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he sees it. He matches " ... the movement of his eyes to a movement 
of his hand and thus transfers the directionality information from the 
kinesthetic pattern in his hand and arm to the kinesthetic pattern in his 
eye" (31:47). After the child acquires the skill of matching, he can use 
his eyes to determine directionality in space. 
Vertical Space: Up and Down 
The vertical coordinate seems to be the most important since 
it develops prior to the horizontal and depth and its precise develop-
ment affects the degree to which the horizontal and vertical are in 
relation to the true midline. If the vertical deviates from the true mid-
line, the horizontal and vertical will suffer proportionately (1: 125). 
Errors in its development could be due to " .•. illness, disease, 
accident, lack of opportunity, deprivation, or any number of other 
causes" (1:131). 
Vertical space development begins at birth and the first five 
years appear to be primarily devoted to full acquisition. Although all 
three dimensions of space--vertical, horizontal, and depth--are 
explored during this period, a greater emphasis is on the vertical. 
There seems to be a background development in horizontal and depth 
space in preparation for their emphasis at a later time (1:127). 
Barsch (1 :127-128) reports a study by Mccaskell and Well-
mann in 1937 which observed differences of preschool children in 
climbing and descending ladders. The study represents an exploration 
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of vertical space and verifies that a full five-year span is necessary to 
development of vertical space. It also suggests that up space is 
developed before down space and that visual guidance makes it easier 
for a child to climb up while kinesthetic judgment of dropping the foot 
downward is more difficult. 
Jumping also involves vertical space. The results of studies 
by Mccaskell and Wellmann in 1937, reported by Barsch (1:128), 
indicate that most children develop proficiency in jumping skills by 
five years of age. 
Horizontal Space: Left and Right 
Although children began experiencing an internal foundation of 
all three dimensions of space from birth, the critical period or emphasis 
on objective horizontal space begins at five or six years plus or minus. 
At this time vertical efficiency, regardless of its level of development, 
serves as a reference point for building the horizontal. Any deviation 
of the vertical from the lateral midline will affect the development of 
the horizontal (1: 131-132). 
The horizontal space of left and right is a great challenge for 
a growing child. Belmont and Birch (2:361-366) report on the indica-
tions in Piaget's studies (see Table 1) that it takes about six years for 
a child to achieve an internal certainty of his own left and right, and 
an additional five years before he can project this internal awareness 
to objects and their relationships in the external space world. (See 
also Appendix C.) 
Table 1 
Piaget Age Norms on Left-Right Conceptions 
Item Numbers Passed On 
Left-Right Awareness Items 
Age 5 1 
Age 6 1 
Age 7 l, 3 
Age 8 l, 2' 3 I 4 
Age 9 l , 2' 3 I 4 
Age 10 . 1, 2' 3 I 4 
Age 11 . l, 2' 3, 4, 5 
A study by Benton (5:267) of left-right discrimination skills 
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in children shows that those children who display systematic reversals 
in designating right-left are typically retarded in language function, 
while children with reading problems often have problems in right-left 
discrimination (1:132). In support, Belmont and Birch (3:57-71) studied 
150 nine and ten year old retarded readers from Scotland. The results 
indicated a significant number of children unable to identify right and 
left of their own bodies as well as in their environment. 
16 
Depth Space: In Front and Behind 
The development of the depth space follows a pattern similar 
to the vertical and horizontal development and depends upon the 
adequate development of the first two. Any deviation of the vertical 
and horizontal will negatively affect the development of depth space 
{l :134). 
On the depth space, as well as all other spacial directions, 
the child must investigate through kinesthetic movement. The infant 
first explores the world in front of him, unaware of back space (1: 135) . 
One example in exploring the forward space is ball throwing. It was 
studied by Gutteridge in 1939. Barsch (1:134-136) reports on this study 
which found that only 80 percent of the children tested were proficient 
in ball throwing at six years of age. Hopping and skipping are other 
examples of exploring the depth dimensions. Some children have 
developed these skills before the age of six and others do not develop 
them until later (1:136). 
An awareness of back space is probably the last spacial 
dimension to be developed, but is also important for the child to 
establish as he gains an understanding of how he relates to the world 
about him. 
Importance of Directionality 
The development of directionality in all six spacial areas is 
an integral part of child development. This development occupies a 
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great deal of a child's life. Although there is a limited amount of 
research to date in this area, there is little doubt by authorities and 
researchers that it is important to the development and future of a child. 
There is no absolute up and down, left and right, in front and 
behind in space. It is only through directionality that space has mean-
ing. The child must construct an internal base for the dimensions of 
space--vertical, horizontal, and depth dimensions--and project 
directions from the child into a space. These dimensions are developed 
through kinesthetic experiences and then matched with visual stimuli 
outside the body. It is this matching of directionality and spacial 
coordinates and then their projection from the child to objective space 
that gives meaning to space. 
Reading reversals and shifts in orientation of forms have been 
noted in children who are thought to lack directionality. If a child 
cannot distinguish between up and down, he will likely confuse "b" 
and "p" (13:58). 
III. RELATIONSHIP OF LATERALITY 
TO DIRECTIONALITY 
There is a limited amount of research on the relationship of 
laterality and directionality. Of the research available, there are 
claims and counter claims about the importance of lateral dominance 
and its effect on directionality. Kephart believes that directionality 
depends on laterality and that if a solid laterality is not developed, 
18 
then directionality in space will be limited (31 :49). Barsch (1 :74-75) 
also emphasizes the importance of the development of laterality as a 
basis for spacial coordinates. In support, Benton and Menefee (4:23 7-
243) found a "small positive association II in primary school children 
between degree of unilateral hand preference in motor activity and 
level of right-left discrimination. Dela ca to (11: 15-16) feels that 
directionality is controlled by the dominant cortical hemisphere, and 
that children who have not established cortical hemispheric dominance 
have more learning difficulties than children who are dominantly left-
or right-sided. Further, Stevenson and Robinson (49 :83-88) in their 
investigation of the relationship between hand-eye dominance and 
directional tendencies in kindergarten children, found a significantly 
greater tendency for dominantly right-handed, right-eyed children to 
arrange a series of pictures in a left-right direction than mixed dominant, 
right-handed, left-eyed children. 
In contrast to those studies declaring the importance of lateral 
dominance, Douglas (12:69-70) found no meaningful relationship 
between lateral dominance and directionality in elementary school 
children. In addition, Belmont and Birch (2:57-71), studied the rela-
tionship between lateral preference for hand and eye, and awareness 
of right-left relations in 200 nine and ten year old boys. No significant 
relationship was found. 
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IV. SUMMARY 
The opinions of authorities like Kephart, Delacato, and 
Barsch generally indicate kindergarten children who are dominantly 
left-sided or right-sided will have a better knowledge of directions 
than kindergarten children who exhibit mixed lateral dominance. This 
means that a child who is dominantly left or right will be better able 
to distinguish between symbols such as "b" and "cl" than the child 
who has not developed a dominant side. Therefore, it seems that the 
laterally dominant child would have advantages in reading symbols 
and distinguishing directions in space. 
CHAPTER III 
METHODS I PROCEDURES I AND TREATMENT OF DATA 
The purposes of this study were threefold: (1) to explore the 
relationship between lateral dominance and directionality, (2) to 
determine the relationships lateral dominance and directionality have 
with age and intelligence quotient, and (3) to gather evidence on the 
differences of boys and girls in the development of lateral dominance 
and directionality. 
This chapter presents the methods and procedures used in 
collecting and treating data. The chapter has two main sections: 
(1) method of procuring data, and (2) procedures for treating data. 
I. METHOD OF PROCURING DATA 
The population for the investigation included forty-four 
five and six year old kindergarten children from Lincoln Elementary 
School in the rural community of Ellensburg, Washington. 
The data used in this study were obtained from three major 
sources: (1) cumulative records, (2) Peabody Picture Vocabulary Test, 
and (3) Test of Lateral Dominance and Directionality Test. (See 
Appendices A, B, and C.) 
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The cumulative records were used to find the age and sex of 
each child involved in the study. 
To measure their intelligence quotient, each child was given 
the Peabody Picture Vocabulary Test in November, 19 68. The test was 
administered to each child individually by the primary reading specialist 
for Ellensburg School District or by the writer. 
Each child was then individually tested in a single session for 
lateral dominance and knowledge of directions. To determine the degree 
of lateral dominance, each child was tested for eye, hand, and foot 
preference. The test (see Appendix B) was developed by the writer by 
selecting tasks appropriate for the kindergarten child from the Harris 
Test of Lateral Dominance (22) and Paul Smith's Neuromuscular Skills 
For Assisting Neurophysiological Maturation (44:3-8). 
In testing, one point was given for each of the twelve responses 
that indicate right-sidedness and no point for left-sidedness. The points 
were totaled to determine a raw score for each child. A raw score of 
zero indicated a dominance of the left side, while a raw score of twelve 
indicated a dominance of the right side. The raw scores were placed in 
the raw score formula (see Table 2) and then converted to the appropriate 
number on a continuum. For example, raw scores of two or ten would be 
converted to a score of three on the continuum. The converted scores 
indicated the degree of lateral dominance, one being laterally dominant 
with two, three, four, five, six, and seven increasingly mixed dominant. 
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Table 2 
Scoring for Lateral Dominance and Mixed Lateral Dominance 
RAW SCORE 0 1 2 3 4 5 left sided 
FORMULA 
6 
12 11 10 9 8 7 right sided 
CONVERTED l 
SCORES 1 2 3 4 5 6 7 
t i 
Lateral Mixed Lateral 
Dominance Dominance 
Directly following the administration of the test of lateral 
dominance, the children in the study were given a test on their 
knowledge of directions. To determine the children's knowledge of 
vertical and depth directions, a test (see Appendix A) was constructed 
by the writer to test up and down, in front and behind. Piaget's Right-
Left Awareness Items (see Appendix C) were used to test for knowledge 
of the horizontal directions of left and right. All responses for vertical, 
depth, and horizontal directions were recorded. An item was scored as 
correct only if all its component parts were answered correctly. 
The tests of lateral dominance and knowledge of directions 
were administered in November, 19 68, by the writer and two other 
certified primary teachers. 
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II. PROCEDURES FOR TREATING DATA 
The information obtained from the cumulative records and test 
results were used in an attempt to obtain correlations between factors 
studied and to test two null hypotheses. The questions and hypotheses 
also served as a guide in treatment of the findings. 
A correlation is an interrelation between two or more variables. 
These variables may be closely related, moderately related, or com-
pletely unrelated. Correlation studies rarely indicate which variable 
influences which, or even whether one influences the other, but they 
do measure relationships which may be useful in making predictions. 
The importance of a correlation depends upon the extent to 
which an increase or decrease in one variable is accompanied by an 
increase or decrease in the other. A numerical value for these sets of 
paired values is a correlation coefficient. It is used to evaluate a 
correlation from a range of a perfect negative correlation to no correla-
tion to a perfect positive correlation (51:226-228). 
A high negative correlation exists if a high rank in one 
variable corresponds to a low rank in the other variable, and if a low 
rank in the first variable corresponds with a high rank in the second 
variable. A perfect negative correlation is indicated by a correlation 
coefficient of -1.00 (51:226). 
Zero correlation exists when no recognizable relationship 
occurs between the high and low ranks of variables. A change in one 
variable is unrelated to the other variables. A zero correlation is 
indicated by a correlation coefficient of 0.00 (51:226-227). 
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A high positive correlation exists if a high rank in one variable 
is accompanied by a high rank in the other, and a low rank in one 
variable is accompanied by a low rank in the other. A perfect positive 
correlation is indicated by a correlation coefficient of +1.00 (51:226-227). 
To evaluate the correlation coefficient, the size of the sample 
is considered. A larger sample would naturally be more reliable than a 
smaller sample. 
The prediction value of a correlation coefficient is determined 
by the formula -v'1-rs . The results of the formula indicate the per-
cent of time one I s prediction is better than chance. For example, a 
correlation coefficient of +. 3 means one can predict 9 percent better 
than chance, or 9 percent better than no correlation at all. 
Spearman Rank Correlation 
The Spearman Rank Correlation (44:202-213) was used to 
answer the first five questions of the study. Spearman measures the 
association between two variables. It requires that the variables being 
studied be ranked in two ordered series. 
The number of subjects (N) in the study was forty-four. They 
were ranked according to two variables (rank of x and rank of y) for 
each correlation. The differences (di) between the rank of x and the 
rank of y of each subject was determined and then squared (d/). The 
di 2 scores were totaled. The correlation value of rs was determined 
by using the Spearman Rank Correlation formula: 
rs = 1 -
1. What is the correlation between lateral dominance and 
knowledge of directions of kindergarten children? 
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The subjects were arranged (rank of x) in order of their scores 
on the lateral dominance test from most laterally dominant to increasingly 
mixed dominant. The scores on their test of directionality were also 
ranked (rank of y) from most correct to least correct. The correlation 
between the two variables was determined. (See Appendix D.) 
2. What is the correlation between age and lateral dominance 
of kindergarten children? 
The subjects were arranged (rank of x) in order of their scores 
on the lateral dominance test from most laterally dominant to increas-
ingly mixed dominant. The ages were ranked (rank of y) from oldest to 
youngest. The correlation between the two variables was determined. 
(See Appendix E.) 
3. What is the correlation between age and knowledge of 
directions of kindergarten children? 
The subjects were arranged (rank of x) in order of their scores 
on a test of directionality from most correct to least correct. The ages 
were ranked (rank of y) from oldest to youngest. The correlation be-
tween the two variables was determined. (See Appendix F.) 
4. What is the correlation between lateral dominance and 
intelligence quotient of kindergarten children? 
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The subjects were arranged (rank of x) in order of their scores 
on their lateral dominance test from most laterally dominant to increas-
ingly mixed dominance. The scores on the intelligence quotient test 
were also ranked (rank of y) from the highest to the lowest. The corre-
lation between the two variables was determined. (See Appendix G.) 
5. What is the correlation between directionality and 
intelligence of kindergarten children? 
The subjects were arranged (rank of x) in order of their scores 
on their directionality test from number of most correct to number of 
least correct. Their scores on the intelligence quotient test were also 
ranked (rank of y) from highest to lowest. The correlation between the 
two variables was determined. (See Appendix H.) 
T-Score 
A :t-score formula was used to test the two null hypotheses of 
this study. This formula measures the difference between two groups 
on one variable . 
The total number of boys (22) and girls (22) were represented 
by n1 and n2, respectively. Mean scores were found for both the boys 
and girls, X1 and X2, respectively. The formula rx1
2 was 
used to find the z::x1
2 . The differences were determined by inserting 
the above values in the following !_-score formula: 
t = 
(X1 - X2) 
✓ Z::x12 + Z::x22) 
n1 + n2 - 2 
/1 + 1~ 
l ~l nz) 
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The first null hypothesis, there is no significant difference 
between kindergarten boys and girls in the development of lateral 
dominance, was tested. The scores on the test of lateral dominance 
were tabulated and a mean score was determined for both the boys and 
the girls. (See Appendix I.) The!_ score was computed and results 
were analyzed for significance. 
The second null hypothesis, there is no significant difference 
between kindergarten boys and girls in the development of knowledge 
of directions, was also tested. The scores on the test of direction-
ality were tabulated and a mean score was determined for both the boys 
and the girls. (See Appendix J.) The !_ score was computed and 
results were analyzed for significance. 
A level of confidence of 95 percent or ninety-five times out 
of one hundred was selected. The critical ratio of 2. 021 was needed 
to reject each null hypothesis. 
The results of these procedures follow in Chapter IV. 
CHAPTER N 
RESULTS AND SUMMARY 
The relationships of lateral dominance and directionality of 
kindergarten children were studied. Specifically, the purpose of this 
study was to: (1) explore the relationship between lateral dominance 
and directionality, (2) determine the relationships lateral dominance 
and directionality have with age and intelligence quotient, and (3) 
gather evidence on the differences of boys and girls in the develop-
ment of lateral dominance and directionality. 
An attempt was made to answer these specific questions: 
1 . What is the correlation between lateral dominance and 
knowledge of directions of kindergarten children? 
2. What is the correlation between age and lateral dominance 
of kindergarten children? 
3. What is the correlation between age and knowledge of 
directions of kindergarten children? 
4 . What is the correlation between intelligence quotient and 
lateral dominance of kindergarten children? 
5. What is the correlation between intelligence quotient and 
knowledge of directions of kindergarten children? 
28 
29 
An attempt was made to test the following null hypotheses: 
1. There is no significant difference between kindergarten 
boys and girls in the development of lateral dominance at the . 05 level 
of significance . 
2. There is no difference between kindergarten boys and 
girls in the development of knowledge of directions at the . 05 level 
of significance . 
This chapter is organized around the five questions and the 
two null hypotheses listed above. The findings, conclusions, impli-
cations, and recommendations are presented for each. A summary 
completes the chapter. 
I. RESULTS 
Lateral Dominance and Knowledge of Directions 
Findings. Using the Spearman Rank Correlation formula, the 
correlation between lateral dominance and knowledge of directions was 
a moderate +. 42. 
Because of the moderate correlation, it seems reasonable to 
conclude that kindergarten children who have developed lateral domi-
nance of either their right or their left side do better distinguishing 
between directions in the vertical space of up and down, the horizontal 
space of left and right, and the depth space of in front and behind, than 
do children who have not developed lateral dominance . 
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Implications and recommendations. Assuming that a knowledge 
of directions is important, teachers of kindergarten children should test 
children to determine their degree of dominance. From this information, 
the teacher can then, if necessary, provide experiences through which 
a dominant side can be developed. 
Teachers and other adults who deal with children should be 
aware of this relationship and realize that the expectation that all 
children should respond equally to the teacher's directions may be 
unrealistic. Further, for those children who have not developed a 
dominant side, learning tasks requiring a knowledge of directions 
would probably lead to unnecessary frustration and begin to influence 
the learner's self-concept in a negative manner. 
It is recommended that teacher training institutions and in-
service education for teachers provide instruction in the area of the 
development of lateral dominance and directionality in children. 
It is also recommended that the primary school and adult 
education classes on child rearing include lateral dominance and 
directionality in their curricula. 
Because of the narrow age-range of children involved in this 
study, further research using a wider range of ages should be done. 
A larger sample is also recommended. 
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Age and Lateral Dominance 
Findings. Using the Spearman Rank Correlation formula, the 
correlation between age and lateral dominance was . 00. There appears 
to be no relationship between age and the development of lateral 
dominance in kindergarten children. 
Implications and recommendations. As a result of the • 00 
correlation score, it seems that a teacher of kindergarten children need 
not be too concerned about age differences, provided they are within 
the age range of the children in the study, when providing experiences 
for developing lateral dominance. 
Further research with various age groups concerning the 
development of lateral dominance is recommended because there was 
such a slight age range in this study. 
Age and Knowledge of Directions 
Findings. Using the Spearman Rank Correlation formula, the 
correlation between age and knowledge of directions was +. 03. 
Although the correlation was slightly positive, the smallness of the 
correlation indicates little relationship between age and knowledge of 
directions in kindergarten children. 
Implications and recommendations. As a result of the +. 03 
correlation score, it seems that a teacher of kindergarten children need 
not be too concerned about age differences, if they are within the age 
range of the children in this study, when providing experiences to 
develop a knowledge of directions. 
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Because the age range of the children in this study was 
around fifteen months, it is recommended that more research, using a 
wider age range, be done in the area of directionality development. 
Intelligence Quotient and Lateral Dominance 
Findings. Using the Spearman Rank Correlation formula, the 
correlation between intelligence quotient and lateral dominance was 
- . 02. As a result of this correlation, there appears to be little rela-
tionship between intelligence quotient and the development of lateral 
dominance. 
Implications and recommendations. When grouping kinder-
garten children for developing lateral dominance, intelligence need 
not be considered as a criterion. Additionally, teachers should not 
let a child's intelligence influence their expectation of his ability to 
develop lateral dominance. 
It is recommended that further research be done in this area, 
but with a larger sample of children and with a wider range of intelli-
gence to see if these results would be supported. 
Intelligence Quotient and Knowledge of Directions 
Findings. Using the Spearman Rank Correlation Formula, the 
correlation between intelligence quotient and knowledge of directions 
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was +. 40. Based on the moderately positive correlation, it is con-
cluded that kindergarten children with high intelligence quotients do 
better distinguishing between directions in the vertical space of up and 
down, the horizontal space of left and right, and the depth space of in 
front and behind than do children who have lower intelligence quotients. 
Implications and recommendations. Because of the moderate 
+. 40 correlation, teachers should not expect all kindergarten age 
children to function at the same performance level on directionality. 
On the contrary, teachers should generally gear their expectation of 
development of directionality to the intelligence level of the individual 
child. 
It is recommended that further research be done in this area 
including children with a wider range of intelligence quotient, to 
determine what effect intelligence quotient may have on directionality. 
Hypothesis 1 
Findings. Using a !_-score formula and the . 05 level of signi-
ficance, the differences between scores of the boys and girls on the 
lateral dominance test generated a critical ratio of • 69. The critical 
ratio of 2. 021 was needed to reject the null hypothesis, so it was 
accepted. There was no significant difference between the lateral 
dominance scores of the kindergarten boys and those of the kindergarten 
girls. Based on the results of the !_-score, sex does not appear to 
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influence the development of lateral dominance. Kindergarten boys and 
girls can be expected to develop equally well in the area of lateral 
dominance, other factors being nearly equal. 
Implications and recommendations. Since kindergarten boys 
and girls can be expected to develop equally well in the areas of lateral 
dominance, an accepted generalization that girls mature and develop 
earlier than boys need not influence instruction in development of 
lateral dominance. 
It is recommended that further research be done in this area. 
It is suggested that the research include a larger sample with a wider 
age range. 
Hypothesis 2 
Findings. Using a !_-score formula and the . 05 level of signi-
ficance, the difference between scores of the boys and girls when 
tested for knowledge of directions, generated a critical ratio of . 83. 
The critical ratio of 2.021 was needed to reject the null hypothesis, 
so it was accepted. There was no significant difference between the 
directionality scores of the kindergarten boys and those of the kinder-
garten girls. Based on the results of the !_-score, sex does not appear 
to influence the learning of directions. Kindergarten boys and girls can 
be expected to learn directions equally well, other factors being some-
what equal. 
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Implications and recommendations. Since kindergarten boys 
and girls perform equally well in knowledge of directions, an accepted 
generalization that girls mature earlier than boys need not influence 
instruction in the area of development of directionality. 
It is recommended that further research be done in this area. 
It is suggested that a wider age range and larger sample be included 
in further re search. 
II. SUMMARY 
Forty-four kindergarten children were tested for their degree 
of lateral dominance in eye, hand, and foot, and their knowledge of 
directions of vertical space of up and down, horizontal space of left 
and right, and depth space of in front and behind. Their lateral 
dominance and knowledge of directions were then related to their age, 
intelligence quotient, and sex. 
As a result of this study, it appears that there is little 
correlation between age of kindergarten children and lateral dominance 
and knowledge of directions, provided they are within the age range of 
the children tested. Likewise, the development of lateral dominance 
and intelligence quotient appear to be unrelated. Also, there was no 
significant difference between kindergarten boys and girls in the 
development of lateral dominance and development of directionality. 
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In contrast, the correlation between knowledge of directions 
and intelligence quotient was a moderate +. 40, and the correlation 
between lateral dominance and knowledge of directions was a moderate 
+. 42. Because of their implications to the perceptual-motor develop-
ment process and more specifically to the areas of lateral dominance 
and knowledge of directions, these moderately positive correlations 
seem to merit the attention of educators of young children. 
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Child's name 
APPENDIX A 
PART ONE OF DIRECTIONALITY TEST 
VERTICAL AND DEPTH DIRECTIONS 
Total correct items 
44 
---------- -------
Scoring: Record all responses. An item is scored correct if all its 
component parts are correctly answered. 
Vertical Space: Up and Down 
1. Point up. __ 
Point down. 
2 • Use your fingers to climb up the ladder. __ 
Use your fingers to climb down the ladder. __ 
3. Is the sun up or down from the ladder? __ 
Is the tree up or down from the ladder? __ 
Depth Space: Before (in front of) and Behind 
1. Is the table in front of or behind you? __ 
Is the screen in front of or behind you? __ 
2. Stand behind your chair. __ 
Stand in front of your chair. __ 
3 . Put the book behind me. 
Put the book in front of me • 
4. Is the candle in front of or behind the book. 
Is the book in front of or behind the candle • 
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APPENDIX B 
TEST OF LATERAL DOMINANCE 
Child's name Date Total Score __ -------------- -----
Scoring: One point given for each response that indicates right sided-
ness and no (0) score recorded for left sidedness. 
Directions: As a child is tested for eye (tasks 1-4) and hand (tasks 1-3) 
preference, they stand with arms at sides facing a table. The examiner 
stands on the opposite side of the table facing the child. The task is 
placed directly in front of the child so that he has complete freedom in 
making the choice of right or left side in performing the task. Before 
beginning a new task, the arms must be back by sides. If child uses 
two hands ask them to repeat task using only one hand. 
Eye Preference 
1. *Kaleidoscope: Ask child to look through kaleidoscope. 
2. +Typing Eraser: Ask child to look through hole in the typing 
eraser. 
3. Rolled 9 by 12 inch paper: Ask child to look at examiner 
through rolled paper. 
4. Microscope: Ask child to look at feather through microscope. 
Hand Preference 
1. +Punch hole in graph paper with paper punch: Ask child to 
punch one of the squares from the paper. 
2. +Pick up large wooden bead with tweezers by inserting one 
prong of the tweezers inside the bead. 
(Place bead in three positions: ~ © () 
Ask child to pick up bead by putting one prong of 
tweezers inside the hole of the bead. Demonstrate if 
necessary. 
3 . *Ball throwing: Ask child to throw ball . 
4. +Pencil between legs: 
a. Have child sit in a chair with his hands on his knees. 
Knees are spread about shoulder width apart. 
b. Examiner kneels in front of the child holding a bright 
colored unsharpened pencil by one end. 
c. Instruct the child to look at the chin of the examiner. 
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d. Slowly raise the pencil from the floor between the legs 
of the child . 
e. Ask the child to grab the pencil when he sees it out of 
the corner of his eye (with his peripheral vision). 
f. Repeat three times raising the pencil faster each time. 
Foot Preference 
1. *Ball kicking: Have child kick large ball. 
2. +Hopping: Ask child to hop on one foot over to a wall and 
back (about 10 feet) . 
3. +Kicking: Have child kick at examiner's hand with one foot. 
Hold hand above head height of the child. 
4. Stamping: Have child pretend there is a fire and to stamp 
it out with one foot. 
* Items selected from Harris Tests of Lateral Dominance. 
+ Items selected from Paul Smith's test in Neuromuscular Skills for 
Assisting Neurophysiological Maturation. 
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APPENDIX C 
PART TWO OF DIRECTIONALITY TEST 
HORIZONTAL DIRECTIONS 
Total correct items ---------
49 
-------
Scoring: Record all responses. An item is scored correct if all its 
component parts are correctly answered. 
Piaget's Right-Left Awareness Items 
1 . Show me your rig ht hand . __ 
Now show me your left hand. __ 
Show me your rig ht leg . __ 
Now show me your left leg. __ 
2. (Examiner sits opposite child.) 
Show me my right hand. __ 
Now my left. __ 
Show me my right leg. __ 
Now my left leg. __ 
3 . (Place coin on table left of a pencil in relation to child.) 
Is the pencil to the right or to the left? __ 
And the penny--is it to the right or to the left? __ 
(Have child go around to the opposite side of table and 
repeat questions.) 
Is the pencil to the right or to the left? __ 
And the penny--is it to the right or to the left? __ 
4. (Child is opposite examiner, examiner has a coin in right 
hand and a bracelet or watch on left arm.) 
You see this penny. Have I got it in my right hand or in 
my left? __ 
And the bracelet. Is it on my right arm or on my left? __ 
5. (Child is opposite three objects in a row: a pencil to the 
left, a key in the middle, and a coin to the right.) 
Is the pencil to the left or to the right of the key? __ 
Is the pencil to the left or to the right of the penny? __ 
Is the key to the left or to the right of the penny? __ 
Is the key to the left or to the right of the pencil? __ 
Is the penny to the left or to the right of the pencil? __ 
Is the penny to the left or to the right of the key? __ 
APPENDIX D 
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APPENDIX D 
LATERAL DOMINANCE AND DIRECTIONALITY 
X y 
d·2 Subjects Lateral Rank Rank di 1 
Dominance of X Directionality of Y 
29 1 2.5 10 1.5 1 1 
2 1 2.5 9 9.5 7 49 
33 1 2.5 9 9.5 7 49 
37 1 2.5 9 9.5 7 49 
3 2 10.5 10 1.5 9 81 
4 2 10.5 9 9.5 1 1 
5 2 10.5 9 9.5 1 1 
19 2 10.5 9 9.5 1 1 
31 2 10.5 9 9.5 1 1 
12 2 10.5 8 24.5 14 196 
15 2 10.5 8 24.5 14 196 
21 2 10.5 8 24.5 14 196 
26 2 10.5 8 24.5 14 196 
30 2 10.5 8 24.5 14 196 
34 2 10.5 8 24.5 14 196 
35 2 10.5 8 24.5 14 196 
8 3 19 8 24.5 5 25 
18 3 19 8 24.5 5 25 
24 3 19 8 24.5 5 25 
40 3 19 8 24.5 5 25 
25 3 19 5 41.5 22 484 
14 4 23.5 9 9.5 14 196 
13 4 23.5 8 24.5 1 1 
42 4 23.5 7 34.5 11 121 
27 4 23.5 3 43.5 20 400 
17 5 29 9 9.5 19.5 380.25 
23 5 29 9 9.5 19.5 380.25 
43 5 29 9 9.5 19.5 380.25 
1 5 29 7 34.5 5.5 30.25 
44 5 29 7 34.5 5.5 30.25 
9 5 29 6 38.5 9.5 90.25 
11 5 29 5 41.5 12.5 156.25 
6 6 37. 5 9 9.5 28 784 
7 6 37.5 9 9.5 28 784 
41 6 37.5 9 9.5 28 784 
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APPENDIX D ( Continued) 
X y 
Subjects Lateral Rank Rank di d,2 1 
Dominance of X Directionality of Y 
38 6 37.5 8 24.5 13 169 
28 6 37.5 8 24.5 13 169 
32 6 37.5 8 24.5 13 169 
20 6 37.5 7 34.5 3 9 
16 6 37.5 6 38.5 1 1 
39 6 37.5 6 38.5 1 1 
36 6 37.5 3 43.5 6 36 
22 7 43.5 8 24.5 19 361 
10 7 43.5 6 38.5 5 25 
rs = 1 - 6{813n 
85184 - 44 
rs = 1 - 49122 
85140 
rs = 1 - . 5 76 
rs = 1 - .58 
rs = +. 42 
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APPENDIX E 
LATERAL DOMINANCE AND AGE 
X Y-Age 
d,2 Subjects Lateral Rank Rank di l 
Dominance of X of Y 
29 1 2.5 15 12.5 156.25 
2 1 2.5 7 4.5 20.25 
33 1 2.5 34 31.5 992.25 
37 1 2.5 44 41.5 1722.25 
3 2 10.5 16 5.5 30.25 
4 2 10.5 14 3.5 12.25 
5 2 10.5 40 29.5 870.25 
19 2 10.5 18 7.5 562.5 
31 2 10.5 10 .5 .25 
12 2 10.5 12 1.5 2.25 
15 2 10.5 8 2.5 6.25 
21 2 10.5 31 20.5 420.25 
26 2 10.5 11 .5 2.5 
30 2 10.5 2 8.5 72.25 
34 2 10.5 35 24.5 600.25 
35 2 10.5 26 15.5 240.25 
8 3 19 39 20 400 
18 3 19 29 10 100 
24 3 19 41 22 484 
40 3 19 17 2 4 
25 3 19 21 2 4 
14 4 23.5 20 3.5 12.25 
13 4 23.5 28 4.5 20.25 
42 4 23.5 32 8.5 72.25 
27 4 23.5 38 14.5 210.25 
17 5 29 23 6 36 
23 5 29 19 10 100 
43 5 29 37 8 64 
1 5 29 13 16 256 
44 5 29 9 20 400 
9 5 29 30 1 1 
11 5 29 22 7 49 
6 6 37.5 6 31.5 992.25 
7 6 37.5 43 5.5 30.25 
41 6 37.5 25 12.5 156.25 
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APPENDIX E ( Continued) 
X Y-Age 
Subjects Lateral Rank Rank di d,2 1 
Dominance of X of Y 
38 6 37.5 1 36.5 1332.25 
28 6 3 7. 5 42 4.5 20.25 
32 6 37.5 24 13.5 182.25 
20 6 37.5 3 34.5 1190.25 
16 6 37.5 36 1.5 2.25 
39 6 37.5 33 4.5 20.25 
36 6 37.5 4 33.5 1122.25 
22 7 43.5 5 38.5 1482.25 
10 7 43.5 27 16.5 272.25 
rs = 1 - 6(14220} 
85184 - 44 
rs = 1 - 85320 
85140 
rs = 1 - 1.00 
rs = 0 
APPENDIX F 
DIRECTIONALITY AND AGE 
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X 
Subjects Direction-
ality 
29 10 
3 10 
2 9 
33 9 
37 9 
4 9 
5 9 
19 9 
31 9 
14 9 
17 9 
23 9 
43 9 
6 9 
7 9 
41 9 
12 8 
15 8 
21 8 
26 8 
30 8 
34 8 
35 8 
8 8 
18 8 
24 8 
40 8 
13 8 
38 8 
28 8 
32 8 
22 8 
42 7 
1 7 
44 7 
APPENDIX F 
DIRECTIONALITY AND AGE 
Y-Age 
Rank Rank 
of X of Y 
1.5 15 
1.5 16 
9.5 7 
9.5 34 
9.5 44 
9.5 14 
9.5 40 
9.5 18 
9.5 10 
9.5 21 
9.5 23 
9.5 19 
9.5 37 
9.5 6 
9.5 42 
9.5 25 
24.5 12 
24.5 8 
24.5 31 
24.5 11 
24.5 2 
24.5 35 
24.5 26 
24.5 39 
24.5 29 
24.5 41 
24.5 17 
24.5 28 
24.5 1 
24.5 42 
24.5 24 
24.5 5 
34.5 32 
34.5 13 
34.5 9 
57 
di d,2 1 
13.5 182.25 
14.5 210.25 
2.5 6.25 
24.5 600.25 
24.5 1190.25 
4.5 20.25 
30.5 930.25 
8.5 72.25 
.5 .25 
11.5 132.25 
13.5 182.25 
9.5 90.25 
2 7. 5 756.25 
3.5 12.25 
32.5 1056.25 
15.5 240.25 
12.5 156.25 
16.5 272.25 
6.5 42.25 
13.5 182.25 
22.5 506.25 
10.5 110.25 
1.5 2.25 
14.5 210.25 
4.5 20.25 
16.5 272.25 
7.5 56. 25 
3.5 12.25 
23.5 552.25 
17.5 306.25 
.5 .25 
19.5 380.25 
2.5 6.25 
21.5 462.25 
25.5 650.25 
58 
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X Y-Age 
Subjects Direction- Rank Rank di d·2 1 
ality of X of Y 
20 7 34.5 3 31.5 1190.25 
9 6 38.5 30 8.5 72.25 
16 6 38.5 36 2.5 6.25 
39 6 38.5 33 5.5 30.25 
10 6 38. 5 27 11. 5 132.25 
25 5 41.5 21 20.5 420.25 
11 5 41.5 22 19.5 380.25 
27 3 43.5 38 5.5 30.25 
36 3 43.5 4 39.5 1560.25 
rs = 1 - 6{13803} 
85184 - 44 
rs = 1 - 82818 
85140 
rs = 1 - • 97 
rs = .03 
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APPENDIX G 
LATERAL DOMINANCE AND INTELLIGENCE QUOTIENT 
X y 
Subjects Lateral Rank Intelligence Rank di d,2 l 
Dominance of X Quotient of Y 
29 1 2.5 103 24 21.5 462.25 
2 1 2.5 109 18 15.5 240.25 
33 1 2.5 103 24 21.5 462.25 
37 1 2.5 111 13 10.5 110.25 
3 2 10.5 109 18 7.5 56.25 
4 2 10.5 111 13 2.5 6.25 
5 2 10.5 114 10 .5 .25 
19 2 10.5 97 29.5 19 361 
31 2 10.5 110 15 4.5 20.25 
12 2 10.5 119 7.5 3 9 
15 2 10.5 121 5.5 5 25 
21 2 10.5 107 22 11.5 132.25 
26 2 10.5 117 9 1.5 2.25 
30 2 10.5 93 33 22.5 506.25 
34 2 10.5 108 21 10.5 110.25 
35 2 10.5 85 37.5 27 729 
8 3 19 78 43 24 576 
18 3 19 85 37.5 18.5 342.25 
24 3 19 90 35 16 256 
40 3 19 93 33 14 196 
25 3 19 73 44 25 625 
14 4 23.5 130 1 22.5 506.25 
13 4 23.5 87 36 12.5 156.25 
42 4 23.5 80 40.5 17 289 
27 4 23.5 80 40.5 17 289 
17 5 29 109 18 11 121 
23 5 29 93 33 4 16 
43 5 29 123 3.5 25.5 650.25 
1 5 29 109 18 11 121 
44 5 29 99 27.5 1.5 2.25 
9 5 29 79 42 13 169 
11 5 29 82 39 10 100 
6 6 37.5 121 5.5 32 1024 
7 6 37.5 111 13 24.5 600.25 
41 6 37.5 109 18 19.5 380.25 
61 
APPENDIX G (Continued) 
X y 
Subjects Lateral Rank Intelligence Rank di d.2 1 
Dominance of X Quotient of Y 
38 6 37.5 101 26 11.5 132.25 
28 6 37.5 125 2 35.5 1260.25 
32 6 37.5 97 29.5 8 64 
20 6 37.5 119 7.5 30 900 
16 6 37.5 112 11 26.5 702.25 
39 6 37.5 121 3.5 34 1156 
36 6 37.5 99 24.5 10 100 
22 7 43.5 95 31 12.5 156.25 
10 7 43.5 103 24 19.5 380.25 
rs = 1 - 6{14504} 
85184 - 44 
rs = 1 - 87024 
85140 
rs = 1 - 1.02 
rs = - . 02 
APPENDIX H 
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APPENDIX H 
DIRECTIONALITY AND INTELLIGENCE QUOTIENT 
X y 
Subjects Direction- Rank Intelligence Rank di d,2 1 
ality of X Quotient of Y 
29 10 1.5 103 24 22.5 506.25 
3 10 1.5 109 18 16.5 272.25 
2 9 9.5 109 18 8.5 72. 25 
33 9 9.5 103 24 14.5 210.25 
37 9 9.5 111 13 3.5 12.25 
4 9 9.5 111 13 3.5 12.25 
5 9 9.5 114 10 .5 .25 
19 9 9.5 97 29.5 20 400 
31 9 9.5 110 15 5.5 30.25 
14 9 9.5 130 1 8.5 72.25 
17 9 9.5 r109 18 8.5 72.25 
23 9 9.5 93 33 23.5 552.25 
43 9 9.5 123 3.5 6 36 
6 9 9.5 121 5.5 4 16 
7 9 9.5 111 13 3.5 12.25 
41 9 9.5 109 18 8.5 72. 25 
12 8 24.5 119 7.5 16.5 272.25 
15 8 24.5 121 5.5 19 361 
21 8 24.5 107 22 2.5 6.25 
26 8 24.5 117 9 15.5 240.25 
30 8 24.5 93 33 8.5 72 .25 
34 8 24.5 108 21 3.5 12.25 
35 8 24.5 85 37.5 13 169. 
8 8 24.5 78 43 18.5 342.25 
18 8 24.5 85 37.5 13 169 
24 8 24.5 90 35 10.5 110.25 
40 8 24.5 93 33 8.5 72.25 
13 8 24.5 87 36 11.5 132.25 
38 8 24.5 101 26 1.5 2.25 
28 8 24.5 125 2 22.5 506.25 
32 8 24.5 97 29.5 5 25 
22 8 24.5 95 31 6.5 42.25 
42 7 34.5 80 40.5 6 36 
1 7 34.5 109 18 16.5 2 72. 25 
44 7 34.5 99 27.5 7 49 
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APPENDIX H ( Continued) 
X y 
d,2 Subjects Direction- Rank Intelligence Rank di l 
ality of X Quotient of Y 
20 7 34.5 119 7.5 27 729 
9 6 38.5 79 42 3.5 12.25 
16 6 38.5 112 11 2 7 .5 756.25 
39 6 38.5 123 3.5 35 1225 
10 6 38.5 103 24 14.5 210.25 
25 5 41.5 73 44 2.5 6.25 
11 5 41.5 82 39 2.5 6.25 
27 3 43.5 80 40.5 3 9 
36 3 43.5 99 27.5 16 256 
rs = 1 - 6{8452} 
85184 - 44 
rs = 1 - 50712 
85140 
rs = 1 - .60 
rs = +. 40 
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APPENDIX I 
LATERAL DOMINANCE AND SEX 
Lateral Lateral 
Boys Dominance X 2 Girls Dominance x/ 1 
X1 X1 
2 1 1 1 5 25 
3 2 4 6 6 36 
4 2 4 10 7 49 
5 2 4 13 4 16 
7 6 36 17 5 25 
8 3 9 18 3 9 
9 5 25 19 2 4 
11 5 25 20 6 36 
12 2 4 21 2 4 
14 4 16 22 7 49 
15 2 4 23 5 25 
16 6 36 24 3 9 
25 3 9 26 2 4 
30 2 4 27 4 16 
34 2 4 28 6 36 
36 6 36 29 1 1 
37 1 1 31 2 4 
39 6 36 32 6 36 
41 6 36 31 1 1 
42 4 16 35 2 4 
43 5 25 38 6 36 
44 2. -1§_ 40 -2. _9 
80 i:X1 2 =360 88 DCz 2= 434 
Mean Score X1 = 3. 6 Mean Score Xz = 4 
APPENDIX I ( Continued) 
t= (3.6-4.0) 
} (69 4~ 82) ( ~ l ) 
t = - .4 
I ..lfil:.. 
1/ 462 
t = - .4 
~ 
t = -.4 
-.58 
t = . 69 
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DIRECTIONALITY AND SEX 
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Directionality 
Boys X1 
2 9 
3 10 
4 9 
5 9 
7 9 
8 8 
9 6 
11 5 
12 8 
14 9 
15 8 
16 6 
25 5 
30 8 
34 8 
36 3 
37 9 
39 6 
41 9 
42 7 
43 9 
44 7 
APPENDIX J 
DIRECTIONALITY AND SEX 
Xl 2 Girls 
81 1 
100 6 
81 10 
81 13 
81 17 
64 18 
36 19 
25 20 
64 21 
81 22 
64 23 
36 24 
25 26 
64 27 
64 28 
9 29 
81 31 
36 32 
81 33 
49 35 
81 38 
~ 40 
Directionality 
X2 X22 
7 49 
9 81 
6 36 
8 64 
9 81 
8 64 
9 81 
7 49 
8 64 
8 64 
9 81 
8 64 
8 64 
3 9 
8 64 
10 100 
9 81 
8 64 
9 81 
8 64 
8 64 
8 _M 
167 rx12= 1333 175 DC2 2=1433 
Mean Score X1 = 7. 6 Mean Score X2 = 8. 0 
69 
70 
APPENDIX J ( Continued) 
t = (7.6-8) 
J(6s4; 41)( 1\) 
t = -.4 
J 106 462 
t = -.4 
,/.23 
t = -.4 
.48 
t = .83 
